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Abstract
In the course of dissolution study of spent nuclear fuels,
destructive analyses of actinides and fission product  nucl ides
formed in PWR spent fuels of which mean assembly burnups ranged
from 6.9 to 34.2  GWd/t wered carried out. The measurements of
thirty  nucl ides of uranium, transuranium  and fission products
elements were done  by mass  spectrometry, u -ray and 7 -ray
spectrometry after dissolution  of round sliced pellets by nitric
acid solution. The amounts  of nucl ides measured were compared
with those calculated by two burnup codes,  0RIGEN2 and  SRAC-FPGS.
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1341. INTRODUCTION
Knowing the concentration of  actinides and fission
products(FPs) in spent nuclear fuels as accurately as possible is
essential to such fields as reactor operation, spent-fuel
reprocessing, safeguards, waste disposal management and especially
transmutation  of actinides and FPs.
Although the destructive analyses of  nucl ides is mostly
accurate and reliable, it is not applicable to the analyses of
whole assemblies of spent fuels. Thus , from the practical point
of view, the prediction of the  amounts of the  nuclides  based on
calculation is indispensable. Some burnup codes have been
developed, but there have been few studies comparing observed with
calculated values over a wide range of burnup rates and varieties
of  nuclides. The calculation method and nuclear data used in the
codes must be improved by comparing the calculated values with the
observed ones. In the present work, the amounts of  nucl ides
measured were compared with those calculated by two  burnup  codes,
0RIGEN21) and  SRAC-FPGS2~3).
2. Experimental
Spent fuel samples whose measured burnup ranged 6.9 to 38.1
GWd/MTU were shown in Table 1. Other precise data such as Initial
fuel compositions and irradiation histories were already reported
elsewhere
) .
135Analytical methods used were briefly illustrated in Table 2.
The precise descriptions were also reported in Ref. 4). The data
were all corrected for the time at 5 year after the discharge of
the spent fuels. Approximate precision for each method are given
in Table 3.
The  burnup expressed in GWd/MTU was derived by multiplying
9.6 by the values expressed as the number of fissions per initial
metal atom in percent  (%FIMA);burnup (%FIMA) was obtained from the
measured data by using the following equation):
‘urnup(%F’MA)=[:::)( +::4:4J1
(1)
where 148Nd/U and  F’u/U stand for  atom ratios of neodymium-148 to
uranium and plutonium to uranium, respectively. y148 denotes
fission yield of  148Nd, for which a value of  235U for the thermal
neutron was used.
3. Burnup calculations
Burnup calculations and  nucl ides  composi tions were performed
using two diffrent codes,  0RIGEN2 and  SRAC-FPGS. The precise
explanations for these codes are also given in the Ref. 4).
136‘4. Results and discussion
The whole numerical data for measured and calculated values
are given  in Appendix 1 to 6 based on the amounts of uranium after
and before irradiation.
The formatin and depletion of  actinides  in one sample, of
which  burnup  was 34,100  MWd/t, is presented  in  Fig.1. After
irradiation, total uranium decreased from 100 to 95.5, whereas
formation of plutonium and total actinides were 0.95 and 0.1,
respectively. The remainder 3.5 corresponded to number of fission
originated from  235U,
 238U and plutonium.
A series of  actinides generated from 235u and from 238U are
seen in Figs. 2 and 3, respectively. The slope of these curves
come to high as the number of neutrons included in the neutron
capture reaction. So in low burnup accumulation of mainor
actinides is low, but at high burnup amount of minor actinides
increased very rapidly. In Figs. 2 and 3, calculated values are
also shown for comparison. Calculated values by  ORIGEN2 gave
lager underestimation. Largest discrepency(about 30 %) was found
for 
243Am, by both code, and for 244Cm, by  0R1GEN2. B Y  0RIGEN2
calculation gave good agreement for uranium isotopes , there can
be seen systematic lower estimation for plutonium isotopes, and
this effected again the underestimation of 243Am and  244Cm. This
may be related to the estimation of neutron spectrum in  ORIGEN2
code to be too soft, and this resulted to weak estimation of 
238U
depletion, and weak estimation of  Pu formation. SRAC-FPGS  code
137gave generally good estimation.
Formation of fission products are seen in Figs. 4 and 5 with
calculated values. The slope for 137CS is unity, whereas for
134& and 154Eu is two, since latter  nuclides  are formed from
133cs and  15313u by neutron capture. Concerning the comparison
measured with calculated values, 0RIGEN2 gave considerable
overestimation for  154Eu and  125Sb. And the difference for 154Eu
increased with burnup. These discrenpency may be related to
incorrect nuclear data used in calculation codes.
From the data for heavy  nucl ides, one can calculate the
fission rate, i.e. contribution of 
235U, 
238U,  239Pu  and  241Pu
fissions to total fission, shown in Fig. 6. In the calculation,
one can adopt the empirical fission to capture ratio of  fissile
nucl ides given for typical PWR fuel. With the increase of burnup,
rate of U-235 decreased and that of Pu-239 and 241 increased. The
rate of U-238 fission keeps constant.
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139Figure Caption
Fig. 1 Amounts of actinides  in formation/depletion chain of
actinides  in nuclear fuels for  87C08(34.1  GWd/MTU).
Fig. 2 Comparison of observed and calculated values for  actinides
generated from U-235.
O ,0 :Measured, -ORIGEN2 , ---:SRAC-FPGS.
Fig. 3 Comparison of observed and calculated values for  actinides
generated from U-238.
O ,:Measured, -ORIGEN2 , ---:SRAC-FPGS.
Fig. 4 Comparison of observed and calculated values for fission
products  CS-134, CS-137  and  Eu-154.
O ,:Measured, -ORIGEN2 , ---:SRAC-FPGS.
Fig. 5 Comparison of observed and calculated values for fission
products  Ce-144, Ru-106 and  Sb-125.
O ,:Measured, -oRlGEN2 , ---:SRAC-FPGS.
Fig. 6 Fission rate(%) of U-235, U-238,  Pu-239 and Pu-241.
140Appendix 1 Measured data based on the amounts of uranium  after
irradiation.
Appendix 2 Measured data based on the amounts of uranium before
irradiation.
Appendix 3 Calculated data by  ORIGEN2 based on the amounts of
uranium after irradiation.
Appendix  4 Calculated data by ORIGEN2 based on the amounts of
uranium before irradiation.
Appendix 5 Calculated data by  SRAC-FPGS based on the amounts of
uranium after irradiation.
Appendix 6 Calculated data by  SRAC-FPGS based on the amounts of
uranium before irradiation.
Appendix 7 Explanations of terms  in Appendix 1-6.
141Table 1 CHARACTERISTICS OF SPENT FUEL
No. SAMPLE
No.
1 86B02
2 86B03
3 86G03
4 86G05
5 B6G07
6 87C03
7 87C04
8 87C07
9 87C08
10 87t{Ol
11 871105
BURNUP IRRAD. CYCLE REACTOR INIT.
(Gwd/t) (PWR) ENRICHMENT
(\v “t%)
8,3
6.9
21.2
15.3
14.6
29.4
32,3
33.7
34,1
38,7
38,1
1
1
2
2
2
3
3
3
3
3
3
M3(826MYe) 3.24
143(826MVe) 3.24
M3(826MWe) 3.24
143(826Mtie) 3.24
M3(B26Mfie) 3.24
143(82614Ve) 3,24
M3(826M’ffe) 3.24
M3(826MVe) 3.24
M3(826MMc) 3.24
Gl(559MM’e) 3,42
Gl(559MYe) 3.It2Table 2 ANALYTICAL METHODS
U,Pu,Nd : MS
(AMOUNT, ISOTOPIC IDMS
COMPOSITION)
U–232,  NP –Q37,p~–236,p~  –238,
Am-241,  Am-242n-1, Am–243 :cY-SPECTRO–
Cm-242, Cm-244 METRY
Ru–106, Sb–125, Cs –134,
Cs–137, Ce–144, Eu –154 :7–sPEcTRo–
METRY
THE  DATA ARE NORMALIZED AT 5 Y AFTER
THE DISCHARGE OF SPENT FUELS
143Table 3  PRECISION OF ANALYSIS
MS,  IDMS
Nd– 142, 144, 145, 146, 148, 150: <0. 1%
U–238: <0. 1%,  U–235: <1%, U–236: <2%,
Pu–239, 240, 241:<1%, Pu–24  2:<2%
CY-SPECTROMETRY
Pu–238:<0.  5%, Am-241,  Cm244:<2%
Arn–243:<5%,  U–232,  Arn-24.2m, Crn–242:<3–10%
Np–237,  Am–243:<10%
r–SPECTROMETRY
CS–134, 137, Eu–154:<3%,  R u–106:<5%
Sb–125, Ce–144:< 10%
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Fig.  6 FISS1ON RATE (%) OF U–235, U–238,  P“u -239
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FT  14w0/MTu  0.  IOOEI03   6.’7OOC+O3  1.530E+OL  2.120E$OL 1. L60E+OL  2.9/.LE+O/,   3.230E+OL  3.3,70E+OL  3.L1OE+OA  3.U70E+OA  3.S1OF.+OA
1.u23L/lMA  x  2.1700E-02  z.900E-02   z.900E-oz  2.9ooE-02  2.900E-07.   3.000E-02   3-oooE-02  3.000c-02  2.997E-02  2.9LoE-02  2.9/09c-02
1.u235/lI+A  x  J.2L19E+oo  3.240E+oo  3.2L3E+oo   3.2f.3E}oo   3.2L3E+oo   3.250E+oo   J.250E+oo  3-250=+oo  3.250E+O0  3.f.57E+O0   3.f.57Z+O0
1.U236/lMA  x  2.10oE-02  2.  IooE-02  1.looE-02  1.looE-02  l-looETo2   3.300E-02   3.3ooE-02  3.300E-02  3.296E-02  2.212E-02  2.21.9E-oz
1.u23t3/lMA  X  9.670E+oI  9.670E+oI   9.672E+ol  9.~72E+01  9.672E+01   9.669E+ol  9.6159E+ol  9.669E+oI  9.669E+ol  9.6/.9IZ+Ot   9.6491i+Ol
f.U23L/lMA  X  2.272E-02 1.771E-02  1.769E-02 1.J303il-02   1.::05E-02
f.U235/lt4A   x  2.L20E+O0  2.553E+oo  t.870E+oo   1.473E+oo  1.860E+oo   9.912E-ol 9.lf)OC-01  7.90LE-01  8.I.36E-01   7.726E-01  7.00SE-01
f.U23.5/lHA  X  1.660E-oi   1.L7LE-o~   2.670E-oi  J.3ooE-oi  2.6olE-ol   3.061E-ol  ~,.o~o~-ol  ‘1.216E-ol  /..230E-Ot  (..66OE-O1  L.1536C-Ot
f.U230/lMA  X  9.618EIOI   9.623[+01  ‘7.S63E+01   9.523E+01  9.570E+OI   9.L66E+01 9 .L39E+01  9.L30E+OI  9.L24E+Ot   9.366C+OI  9.372E+01
Pu23fl/lf4A x  L.500E-o~   J-Lo8E-oL   2.500E-03   5.720E-oJ  2.6fJLE-oJ  1.Jo9E-02  1.571C-02  ~.676E-02  1.C55E-02  Z.5~3E-02  2.372E-02
PU239/IliA  X  1.009E-01   2.OIf.E-Ot  L.632E-01  5.059E-01  L.716E-01   5.275E-01  5.f./.oI01oI A.9(.Ofi-01  5.293.S-01  5.U36E-01  5.732E-01
PU2C0/lMA  X f..  lO5E-o2  3.LilE-02  1.026E-ol   1.L77E’-ol  1.050E-oI  2.ooOE-ol  2.252C-01  2.299E-01   2./.03:-01  2.6C9E-O;  2.55/.E-Oi
IIU21.  lIIHA X  1.072E-02   8.i79~-03  C.029E-02  6.L31E-02  L.192E-oZ   9.{.30E-02   1.01.3C-01  9.703Z-02  1.063S-01  1.2(.OE-01  1.19/,1-0~
Pu2L2/lt4A  X  9.33SL-OC  5.9CoE-oC   7.270E-03   1.726E-02  7.305E-03   L.oiiE-02  /..021E-02  5.256E-02   5.602E-C2  6.C70E-C2  6.A30E-02
Pu/lHA X  J.5L9E-01   3.2LAE-oi   ~,.161E-01   7./.o901Ol  6.2oSE-ol   o.3JoE-ol  9.30~.E-01  0.910C-01   9.511C-01  1.063t+O0  1.0362400
IIolf.3/llfA  X  L.L62E-02   J.795C-02   7.526E-02  9.616E-02  7-196E-02   1.21LE-ol  1.290E;Ol   1.293E-01   1.300E-01  I.1.ALII-0:   1.L2’)K-01
llOILL/l14A X  L.675E-02   3.809E-02  o.o12E-02   1.25LE-ol   S.Lo7E-02   1.0L6E-ol  2.022E-ol  2.170E-Ot   2.17LE-01  2.{.90C-0”1   2./,S6C-Ct
I101L5I!
tlDlc61
)1OILOI
1/0150/
u/uo Ill
u/uo  II{
f25/
14A  x I.1OOE-O2  2.615E-02   5.461E-02  7.301E-02  5.214E-02   9.016E-02  1.05LE-ol  1.093E-01  1.102E-O1  i.22Sfi-Cl  1.21()~-01
HA .x  2.5L5E-02   2.133E-02   L.768E-02  6.675E-02  L.S17E-02   9.552E-02  l.oLOE-01 1.1OOE-O1  1.117E-01  1.207:-01  1.27AE-Ot
,HA X  1.LLOE-02   1.200E-c32   2.662E-02  3.692E-02  2.5~lE-02   5.i36E-f32  5.595E-02  5.057E-02   5.956E-02  6.7C7E-02   6.6AIE-02
P.A X  6.082E-03  5.  IILE-03   1.177E-02  1.66f.E-02  1.134E-02   2.J71E-02  2.606E-02  2.705E-02   2.7177E-02   3.202E-02   3.19tlii-02
ATOM 9.879[-01  9.895E-01  9.779E-01   9.705E-01  9.785E-ol   9.605E-01  9.572E-01  9.561E-01  9.5L9C-01   9.L91E-01   9.5n@E-ol
VEIG  9.8t30E-01   9.097E-Oi  9.701E-Oi   9.707E-01  9.707E-01   9.607E-ol  9.575E-Ot  9.56AE-Ot  9.552E-01   ‘7.L9LE-01   ‘).>0?S-01
HA X  6.820E-01   5.60Sf-Oi   1.  I09EIO0   1.f.51E+O0  1.11OE+OO   1.906E+O0  1.962E+O0  2.063C+O0  2.0L6:*O0   2.ZLtC+OO  2.227E+O0
D2!311MA  : 5.229[-01   L.A73E-01   i.087E$O0  1.f.90E+O0  1.019E+O0   2.032E+O0  2.300E+O0  2.312E+O0  2.LL9E+o0   2.13371z+o0   2.7A5E+o0
(f-f5)/lMA x  1.772E-O\   1.529E-Oi   L.802E-Oi  7.539E-01  3.996E-ol   1.t6~E+oo  1.379E+o0  t.f.35E+O0  1.5t05+C0  1.7C3C+O0  1.?39:+00
Pu/(f-f5) X  2.00IE+OO   2.122E+oo  1.203E+oo   9.820E-ol  1.573E+oo   7.60f.E-ol  6.eo5E-01  6.211C-01   6.29GE-01   5.’7f./I01Ol   S.961C-01
0?5/IHA X 0.270[-01  6.~50f-ol   ~.365E+oo   1.770EIoo  ~.375E+oo   2.259E+oo  2.332E*O0  2.f.52E+O0  2./o36E+OO   2.60/.E+OO   2.A69C+O0
f)26/I:(A x- 1. L50E-01-i.26LE-ol  -2 .560E-01-3.  190E-ol-2  .571E-ol-3.531E-ol-3.  700E-01-3.036E-01-3.901E-91-A  ./030C-91-/I.t.lf,C-Ol
ALPI{A-U235   2.121[-01  2.2?LC-01   2.307E-01  2.199E-01   2.300E-01   1.053E-01  1.006E-01  1.0i3/.E-Ol   1.906E-01  1.7J:IE-01  :.932:-01
u232  G/Tuo   6.8\7[-05   7.126E-05  3.220E-OC   2.921E-oL   L.21Lf.-Of.  1.3C5E-03  1.f.27E-03  1.f.5f.C-03   1.LS2E-03  2.361.E-03  1.072E-03
NP237  G/TUO   b.7i9EIol   S.5L2E+ol   1.565E+02 1.566E+02 /..6COE+02  5.A12E+02  S.79Ac402
Pu236   G/TUO /../,05E-o/,  3.539[-o/,  j.3/,3E-o/, A.J;J:~-fJL
A.32L1  G/lUO  2.989E$OI  2.263E+ol   1.17CE*OZ  1.907E+02   1.160E+02   3.00~.E+02   2.99LIE+02  3.205E+02   3.360E+02  A.072E+02  f,.006c+02
A142L2H  G/lUO  \.22SE-02  7.917E-03  1.890E-ol  5.0LoE-ol  1.72~E-ol 6.703C-01  7.173E-01  fJ.023E-Oi   1.139E+O0  9.737E-0+.
At42f.1  G/luo  3.853[-ol  3.167E-o~  5.771E+oo   1-9LlE+ol   6.655E~oo   6.02~E+ol  ~.053E+02  1.090E+02   9./.56IZ+Ol   1.2i32E+02  1./.f.E+02o2
CM2C2  G/luo 3.161[-05  1.979E-05   4.793E-OL 1.262E-03   L.40LE-OL 0.235E-03 0.09LE-03 O.31OE-O3
Cli2L>   G/TUO 2.777E-01   3.252E-01   2.065E-01  A.A62E-01  5.511E-01
CM2~.L  G/luo 1.709[-02  h.80BE-03  6.553E-01  3.17LEIO0 7.2L2c-01   1.5/.7EIoI  2.221E*01   2.506ckoI   7.971E+oI  5.037E.01  4.~L:,ctoI
I(u106   Uo/GUO  1.173[   108  1.089f  IO0  3.022EI00  L. 077[~00  3.Olf.EIOO   5.6L91110U   /,.5/.OCIOO  6.322[101%  6.5A3EIO0  7.(162c+olI   7.1-l(jEloi\
SU125  l)o/Guo’  !,357CI07  i.560f.*07  3. L07E,07   1..9\OEtO7  3.46iE\07   S.092E+07  6.099E+07  6.09UCI07  6.096C+07  7.(,72E*07  7.293c+07
c513L  00/cuo  7.983[  107  5.770[  107  2.8~.6[$OS   5.086E~O0  2.860E$O0   0.550E+O0   1.025E$09  1.033C+09  1.0L19E*09  1.L05EI07  \.360C+09
CSIj7  Urj/’uo  o.6oLL,oa  7.007[ 108  1.505E+09  2.262[+09  1.576EI09  3.036E~09  3.399C$09  3.51OC}O9  3.523CI09  L.026c+!39   J.I)02c+oI)
CE\LL  00/Guo   2.9AL[*09   2.35SC+O!3  3.82LE*Ofl L.7f.7EtO0  3.9t5E+O0   L.102E+OC  5.77LE+O0  5.L61C+O!3  5.360E*17S  3.L1OC+OC  3.S0{,:+03
EU15L  DO/Gu”o  @.9L  1:,03  6.LJ3E+03 3. 5LIE+07   6.533EI07  3.502EI07   l.11/.f+OO  1.331E+O0  1.329EIOU  i.337C+O0   1.’727[+0:1   :.:J70F.400UI
CJ
*IIti****I**   OR1GEli2  OATA  ****~*1**~1
0.5002 Ei6D03 06G05 06cio3
00291 00292 00293 00294
OURII{JI’   Xflt4A  O.01.OE-O\  7.2LOE-Oi   1.590E+o0   2.22tE+O13
IJUIII{UP   MWD/1  0.300E+03   6.900E+03   1.5LOE+OA  2.130E+04
lNIT.U-234 .X  2.900E-02  2.900E-02   2.900E-02  2.900E-02
lNIT.U-235 X  3.2L8E+O0   3.2L8E+O0   3.2L3E+O0   3.2L3E+O0
lI{IT.U-236  X 2.1OOE-O2  2.IOOE-02   1.IOOE-02 1.1OOE-O2
lHIT.U-230 X  9.670EtOl  9.670E+01   9.672E+01  9.672E+01
06607 07C03
00295 00296
i.530E+O0  3.060E+O0
1.L70E+04  2.950E+04
2.900E-02  3.000E-02
3.243E+O0   3.250E+O0
1.1OOE-O2  3.300E-02
9.672E+01  9.6A9E+01
07C04
00297
3.342E+o0
3.220E+04
3.000E-02
3.250E+O0
3.300E-02
9..569E+OI
07C07 07CO0 071101
00290 00299 00300
3.L91C+O0  3.557E400   f..oi5E+oo
3.370E+oL   3.L15E+OL  3.054E+04
3.000E-02   2.999,E-02   2.9fJQE-02
3.250E+O0 3.250E+00.3  .A57E+O0
3.300E-02   3.296E-02   2.2iOE-02
9.669E+01   9.669E+01   9.649E+oi
071105
00301
4.057F.+00
3.O1OE+O4
2.940E-02
3.457E+oo
2.21OE-O2
9.649E+oI
fli/L;u-234   x  2.600E-02  2.700E-02   2.400E-02  2.300E-02   2.400E-02 2.1OOE-O2  2.000E-02   2.000E-02   1:902E-02   1.000i-02  11095i-oz
FlliL.U-235  X  2.406E+O0   2.534E+O0   1.054E+O0  1.450E+O0   1.901E+O0  1.OIOE+OO  0.000E-01   0.250E-01   0.007E-01   7.200C-01  7.500E-01
[luL.LI-236   X  1.790E-01  1.550E-01  2.600E-01  3.360E-01   2.600E-01  4.250E-Oi  f..42OE-Ol   /..500E-01  4. 531E-01  4.f170iI-01   /,.040E-01
FltIL.U-230  x  9.737EIOi  9.720E+01   9.705E+01  9.019E+01   9.702E+01  9.05/.E+Oi  9.065E+01   9.071E+01   9.073E+01   9.077E+01   9.075E+01
PU-230 X  1.340E-01  i.020E-Oi  3.840E-01  7.000E-Oi   3.560E-01  1.L43E+O0  1.673E+O0   1.007E+O0   1.063E+O0 2.21OE+OO  2.153E+o0
PU-239 X  0.309E401   Ci.63LE+Ol   7.385E+O+   6.69nE+Oi   7.466E+Oi   5.940E+01  5.73LE+OI   5.620E+OI   5.506E+Oi   5.305E+Oi   S.420C+01
PU;240 X  1.25CE+01  1.  I06EI01   1.015E+01  2.153E$OI   1.760E+01  2.464E+01  2.533E+01   2.565E+OI  2.565E+01   2.652E+01   2.649C+01
PLI-2L1 X  3.176E+O0   2.3L7E+O0   6.517[100   0.553E+O0   6.306E+O0   1.043E+Ol  1.009C+01  1.11OE+O1  1.130E+01   1.133c+01   1.124E+oI
PU~2L2 X  2.560E-01  1.530E-01  1.101E+OO   2.227E+O0   1.003E+O0   4.092E+O0  4.771E+O0   5.160E+O0   5.326E+O0  6.090C+O0  5.923E+O0
Pulu 3.662E-03   3.162E-03   5.601E-03  7.092E-03  S.514E-03   8.623E-03  9.070E-03   9.320E-03   9.L02E-03  9.005E-03  9.002E-03
HO-143 X  2.63t3E+Oi  2.675E+01   2.L41E+OI   2.282E+01   2.450E+01  2.057E+01  1.906E+01  1.9L7E+01  1.931E+OI   1.046E+01   1.061E+oI
NO-ILL  X  2.758E+Oi  2.730E+01   2.91LE+OI  3.043E+01   2.901E+01  3.222E+01  3.280E+01  3.311E+01   3.324E+01   3.401E+01   3.309E+01
MO-145 X  1.0L6E401  1.856E+01  1.000E+O1  1..756E+O1   i.004E+Ol  1.697E+OI  1.676E+01  1.664E+OI  1.659E+01   1.635E+01   1.639E+01
110-1L6 X  I:516E+01   1.500E+01  1.561E+01  1.601E$01   1.557E+01  1.659E+OI  1.670E+OI   1.609E+01  1.694E+01   I-71OE+OI   1.714C+01
140-140 X  0.652E+O0   L3.616E+O0   0.74LE+O0   8.843E+O0  8.733E+O0   8.921E+O0   0.955E+O0   0.974E+O0   8.901E+O0   0.971E+O0   13.965E+o0
110-150 X  3.658E+O0   3.616E+O0   3.E146E+O0   3.983E+O0  3.831E+O0   4.153E+O0   4.206E+O0   4.235E+O0   4.247E+O0   A.262E+o0   L.252E+O0
l/o140/u i.5L5E-OL  1.270E-OL  2.820E-04   3.96LE-04   2.700E-04  5.500E-04  6.030E-04   6.320E-04   6.367E-04   7.IOOE-04   7.151E-04
Kfl-03  X  1.30LE+Oi  1.396E+OI  1.330E+01  1.27LE+01   1.336E+01  1.196E+01  1.160E+OI   1.152E+Oi   1.IL6E+01   I.IOOE+O1   1.I15E+oI
K17-04 X  2.f347E+Ol  2.030E401  2.935E+Oi  3.009E+01   2.920E+OI  3.ilOE+Ol  3.153E+01   3.173E+01   3.1OIE+OI   3.221E+01   3.213E+OI
KR-05 X  5.005E+O0  5.003E+O0   4.855EIO0   C.054E~O0   4.055E+O0   L.661E+O0   4.660E+O0   4.660E+o0   4.659E+O0   4.630E+O0   L.6301zIo0
KR-06 x  5.253EI01  5.260E+OI  5.237E+01  5.214E+01   5.240E+01  5.195E+OI  5.185E+01   5.IOOE+OI   5.170E+01   5.176E+01   5.170E+OI
XE-131  X  1.061E+01  1.080E+01  l.OllE+ol  9.420E+O0   1.020E+01  0.676E+O0   0.300E+O0  0.217E+O0   0.i54E+O0   7.OLOE+OO   7.903E+o0
X[-132  X  !.761E+01  1.750E+01  1.874E+ol  1.91OE+O1  1.071E+01  2.029E+01  2.052E+01   2.065E+01   2.07011+01   2.114E+01   2.I09E+OI
xc-134 x  2.0L7E+01  2.878E+01  2.856E+01  2.792E+01   2.066E*01  2.709E+01   2.770E+01   2.760E+01   2.757E+01   2.766E+01   2.769E+01
xE-136 X  L.326E+OI  L.280E+01   4.246E+01  4.334E+01   f..232E+Ol   4.200E+01   fI.3i2E+Ol   /..323E+01   4.327E+oI   4.302E+01  4.290E+01
U-232  G/TU  4.510E-05  1.360E-05   1.070E-o~  3.400E-04   1.730E-OL  0.230C-04   7.720E-04   1.060E-03   1.096E-03   1.275E-03   1.237E-03
NP-237   G/lU  7.050E+OI  5.L50E+01  1.577E+02  2.566E+02   1.L03E+02  L.31OE+O2   fI.040E+02   5.lf,9E+02   5.267E+02   6.0LoE+02   5.910E+02
PU-23A  G/TU  8.9L3E-06   5.84$’E-06   3.375E-05   7.590E-05   3.044E-05   i.60LE-OL   2.076E-04   2.313E-04   2.LIOE-04   2.935E-OfI   2.020E-04
AM-241  G/TU  3.300E401  2.11OE+OI  1.I01E+02  1.000E+02  1.035E+02  2.794E+02   3.053E+02   3.106C+O2   3.265E+02   3.494E+02   3.443E+02
AM242H  G/TU  i.100E-02  6.570E-03  1.51OE-O1 2.71OE-O1  1.300E-01  7.000E-01   7.420E-01   7.610E-01   7.703E-01   9.503E-01   9.523c-ol
AM-2L3  G/TU  .J.640E-01  1.5L5E-01  L.060EIOo   1.030E+Oi  f,.000E+OO   5.900EI01   O.O1OE+O1   9.370E+01   9.95LE+OI   1.334C+02  1.265C+02
CM-242  G/TU  7.660E-05  4.090E-OS   1.160E-03  2.650E-03   1.030E-03   6.920E-03   0.000E-03   0.610E-03   0.064E-03   1.076c-02  1.051c-02
CM-2L3  G/TU  5.180E-OL  2.220E-04   2.230E-02   0.280E-02   t.870E-02   2.840E-01   3.720E-01   L.270E-01   ~..5OOE-Ol   5.432E-oi  5.i90E-01
ct4-2LL  G/TU  1.500E-02  5.220E-03   4.040E-Oi  2.330E+O0   3.200E-01   1.150E+oi  1.760E+01  2.200E+01  2.399E+01   3.60011+oi   3.340EtOi
IIU-106  00/GU  1.420E+O0  1.090E+08   2.580EIO0   4.250E+O0   2.L20E+O0   5.430E+O0   6.230E*O0   6.7001110U   6.l190E~OU   7.250EIOI)   7.065E+o11
S11-125  OQ/GU  f..OLOEIO7   3.270E+07  6.000EIo7   1.020E+O0   6.540E+07   i.330E+oo   l.~IOOE+OO   1.57011+OU   1.600E+o0   1.750E+O0  i.715c+o0
CS-13L  00/GU  8.L90E+07   5.870E+07  2.580E+08   5.OIOE+OfJ   2.370E+Oo   0.560E+O0   1.020E+09   1.120E+09   i.156E+09   1.370C+09  1.327E+09
cS-137  00/GU  9.000E+OO   7.450EI08   1.630E+09  2.290E+09   1.560E+09   3.150E+09   3.450E+09   3.620E+09   3.6113E+09   4.i60L+09   4.017’jE+09
CE-)LL  DO/GU  2.960E400   2.L60E+08   3.370EI08   4.600E*oo   3.2LoE+oo   /..310E+00   4.670E+O0   f..U6OE+OO   4.937E+OU   4.U90E+OU   4.023E+OII
[u-154  OQ/GU  1.500E*07  1.0iOE*07  5.L50E+07  1.120E+O0   L.970E+07   2.150C+oo   2.630E+O0   2.070E+O0   2.972E+ou   3.520E+o0   3.416E+ou06002 06003 04G05 06G03 06G07 07CC3 07COL O? Co? 07CO0 071101 071105
00291 00292 00293 00294 00295 00296 00297 00290 00299 00300 00301
fT/lMA X  9.  IOOE-01   7.550E-01  1.6L7E+O0   2.296E+O0   1.570E+O0   3.153E+O0   3.L45E+O0   3.604E+O0   3.630E+O0   L.077E+O0   f..O57E+OO
FT  HwO/MTU  0.300E+03   6.900E+03   1.5LOE+OL  2.130E+OL  1.L70E+OL  2.950E+OL  3.220E+04   3.370E+OL  3.4i5E+0/I  3.054E+OL   3.O1OE+O4
1.U23L/lMA X 2.900E-02  2.900E-02  2.900E-02  2.900E-02  2.900E-02  3.000E-02  3.000E-02  3.000E-02  2.999E-02  2.9LOE-02   2.9fIOE-02
1.U235/lHA X  3.2L8E*O0   3.240E+O0   3.2L3E+O0   3.243E+O0   3.243E+O0  3.250E+’00   3.250E+O0   3.250E+O0   3.250E+oo”   3.L57E+o0   3.L57E+o0
1.U236/lMA X  2.iOOE-02 2.1OOE-O2  1.looE-02  i.loOE-02  I.1OOE-O2  3.300E-02   3.300E-02   3.300E-02   3.296C-02   2.210L7-02  2.21OE-O2
1.U230/lMA X  9.670E+01  9.670E+OI   9.672E+Oi  9.672E+OI   9.672E+Ot   9.669E+Oi   9.669E+01   9.669E+01   9.669E+01   9.6L9E+01  9.6L9E+oi
F.U23L/lHA  X  2.567E-02  2.67iE-02   2.347E-02  2.231E-02   2.3L9E-02   2.016E-02   i.91/IE-02  1.91OE-O2  1.092E-02   1.706E-02  i.000E-02
F.u235/lHA  X  2.375E+O0   2.507E+O0   1.813E+O0  1.L07E+O0   1.061E+O0   9.690E-01   0.497E-01   7.079C-01  7.6L4E-01   6.915E-01  7.126E-Oi
F.U236/lMA  X  1.767E-01  1.533E-Ot  2.62iE-Oi  3.260E-01   2.545E-01   4.00IE-01  4.229E-01   4.290E-01  L.326E-01   L.626E-01  4.599C-Ot
f.U230/lHA  X  9.6t3E+Ol  9.62f.E+Ol   9.569E+01  9.526E+OI   9.575E+OI   9.L62E+01   9.L39E+01   9.f.27E+Ol   9.f.26E+Ol   9.302E+01   9.302E+01
PU230/lMA  X  L.0L4E-04  3.191E-OL  2.133E-03  4.817E-03   1.92tE-03   1.195E-02   1.L53E-02   1.600E-02  1.672E-02   2.075E-02   2.005E-02
PU239/lMA  X  3.033E-01  2.701E-01  f..lO3E-Ol  L.609E-01  L.030E-01   /,.910E-01   L.901LT-01  5.O1OE-O1  5.OIAE-01  5.056E-01  5.OLOE-01
PU2L0/lHA  X  L.533E-02  3.L60E-02   i.000E-01  I.LOIE-01  9.5L2E-02   2.OLOE-01  2.200C-01  2.203E-01  2.302C-01  2.L90E-01  2.L67C-01
Pu2L1/ltiA  X 1.  ILOE-02   7.3L2E-03   3.621E-02  5.005E-02  3.L03E-02   0.635E-02   9.459E-02   9.000C-02   l.OILE-Oi  1.06LE-01  i.0L7C-01
l’u2f.2/lMA X 9.255[-01  L.786E-OL   6.tt7E-03   1.532E-02  5.L13E-03   3.300E-02   4.lLLE-02   L.593C-02  4.701E-02   5.710E-02   5.516C-02
PU/lHA X  3.A15E-01  3.120E-01  5.556E-01  6.00IE-01   5.397E-01   0.279E-01   0.606E-01  0.901E-Ot   0.976E-Oi   9.309E-01   9.313E-01
HOIL311HA  X  L.65)E-02  3.925E-02   7.699E-02  9.92LE-02   7.430E-02  1.21OE-O1  1.200E-01 1.31OE-OI  1.307E-01   1.L05E-01  1.L1OL-O1
)/OILL/lHA  X  L.B62E-02  f..006E-O2   9.191E-02  1.323E-01  0.779E-02   1.907E-01  2.113E-01  2.227E-01  2.250E-Oi   2.500E-01   2.560E-01
0
HolL5/lHA  X  3.25LE-02  2.72LE-02   5.677E-02  7.637E-02   5.L59E-02   1.005E-01  1.000E-01  1.119E-01  1.123E-01  1.2L4c-01  1.2A2E-01
G 110146/lP,A .X  2.673E-02  2.213E-02   L.923E-02  6.963E-02   4.712E-02   9.821E-02   1.00IE-01  1.136E-01  1.147E-01   1.307E-01  1.299E-01
}(Oif.8/lHA .X  1.525E-02  i.26LE-02  2.758E-02  3.8L6E-02   2.6L3E-02   5.201E-02   5.770E-02  6.036E-02   6.079E-02   6.027E-02   6.79LE-02
HD150/lHA  X  6.4L9E-03  S.306E-03   i.213E-02  1.732E-02  1.1S9E-02   2.L50E-02 2.71OE-O2  2.040E-02   2.075E-02   3.2LLE-02   3.222C-02
U/UO  1}1 A1OH  9.873E-01  9.893E-01   9.700E-01  9.702E-01   9.788E-01   9.602E-01   9.569E-01   9.551E-01   9.5L7E-01   9.L90E-01   9.501E-01
U/UO  IN  WEIG  9.872E-01  9.894E-01   9.781E-01  9.703E-01   9.790E-01   9.60f.E-01   9.571E-01   9.553E-Ot   9.550E-01   9.502E-01   9.50LE-01
f25/lHA X  7.169E-01  6.087E-01   1.179E+O0  \.S21E+O0  1.139E+O0   1.905E+O0  2.O1OE+OO  2.065E+O0   2.006E+O0   2.325E+O0   2.307E+o0
020/lHA X  5.689E-01  L.580E-Oi   1.025E+O0  1.460E+O0   9.717E-01   2.073E+O0   2.296E+O0   2.L16E+O0   2.L301Z+O0   2.67LE+O0   2.666E+o0
(F-F5)/lMA X  1.939E-01   1.L63E-01   4.60iE-Oi  7.751E-01   4.394E-01   1.240E+O0   i.435E+O0   1.539E+O0   1.5LLE+O0   1.752E+O0   1.750E+O0
Pu/(f-F5) X  t.B6LE+O0  2.130E+O0   1.107E+OO  8.077E-01   1.2213E+O0   6.632E-01   6.053E-01   5.784E-01  5.Olf.E-01   5.360E-01  5.321E-01
025/lMA X  8.726E-01  7.LilE-01   1.430E+O0  1.B36E+O0   i.382E+O0   2.200E+O0   2.LOOE+OO   2.462E+O0   2.LU6E+O0   2.766E+O0   2.7LLE+O0
026/lP,A  x- 1. S57E-01-t.323E-O  1-2 .511E-01-3  .150E-01-2 .435E-01-3 .751E-01-3 .099E-01-3.960E-01-3 .996E-01-L .L04E-01-4.  377E-01
ALPtiA-U235   2.\72E-01  2.17LE-01  2.130E-01  2.070E-01  2.130E-Oi   1.969E-01  1.940E-01   1.921E-01  1.9115E-01   1.094E-01  1.097E-01
u232  G/TLXl L.  L52E-05   3.32LE-05   1.029E-OL  3.377E-04  1.694E-04   7.90fIE-OL   9.303E-OL   1.013E-03   1.047E-03   1.211E-03  1.176E-03
t(P237  G/TuO  6.960E+OI  5.392E+Oi  i.5L2E+02  2.L90E+02   1.L52E+02   L.139E+02   L.6LOE+02   4.919E+02  5.030E+02   5.739E+02  5.625E+02
Pu236   G/TuO  8.029E-06  5.787E-06   3.301E-OS  7.365E-05   2.900E-05   1.617E-OL  1.987E-OL 2.21OE-OL  2.302E-OL  2.709E-oL  2.600E-o/,
AH2L}  G/TuO   3.2S8E+OI  2.008[+01  i.077E+02  1.7L7E+02  1.013E+02   2.603E+02  2.922E+02   3.0L4E+02   3.11OC+O2   3.320E+02   3.272C+02
AH2L2M  G/lUO  1.i6SE-02  6.500E-03   1.L77E-01  2.630E-01  i.35iE-Oi  6.723E-01 7.102E-OI  7.270E-01   7.356C-01  9.106E-OI  9.051E-01
AH2L3  G/TuO  3.593E-01  1.529E-Oi  4.753E+O0   1.776E+Oi  3.994E+O0   5.666E+01  7.666E+01   0.951C401  9.500E+01   1.2LOE+02  1.202Ei02
CH2L2  G/TUO  7.562E-05  L.0L7E-05   i.135E-03  2.571E-03   1.000E-03   6.6L6E-03   7.657E-03   0.225E-03   0./~6SE-O3   1.022E-02  9.909E-03
Cti2L3  G/TUO  5.  IILE-OL  2.196[-0~ 2.1OIE-O2  0.03LE-02   1.831E-02  2.727E-01  3.560E-01   f..O79E-Ol   L.305E-01   5.161E-01  /,.933E-01
CH2LL  G/TuO  1.L8if-02   5.165E-03   3.9SiE-Oi  2.261E+O0   3.133E-01   1.104E+O1  1.60LE+01  2.102E+O1  2.291E+01  3.L21E+01  3.174E+01
FIUI06   00/GUO   1.L02E+08  1.078E+08   2.523E+O0  L.12LE+O0   2.369E+O0   5.215E+O0  5.963E+O0   6./.OlE+OO   6.500E+O0   6.009E+O0  6.71511iO0
S012S  00/GUO  3.988f~07  3.235:+07   6.729E+07  9.897E+07   6.L03E+07   1.277E+O0   1.416E+O0   1.500E+O0  1.52UE+O0   1.6A3E+O0  I;630E+O0
CSI>L  00/GuO  8.3BIF.$07  5.808EIo7  2.523E+Oo  L.06tE+oo   2.320E+Oo   o.221E+oo   9.762E+O0   1.070E+09  I.104E+O9   1.302E+09   1.261E+09
CS137  Ofl/GUO  8.885E+08  7.37iE+08   1.594E+09  2.222E+09   1.527E+09  3.025E+09   3.3021Z+09   3.450E+09   3.517E+09   3.953~+09  3.092E+09
CEILL  OQ/GUO  2.922E+08  2.L3LE+O0   3.296E+08   L.L63E+08   3.172E+O0   L.139E+O0   L .L70E+O0  L.6L3E+o0  L.715E+O0   4.6L6E+o0   /,.50/,E+oo
[u15L  DO/GUO   1.  L81f*07   9.993E+06   5.330E407  t.oo7E+oa   L.066E+07  2.065E+oo   2.517E+oU   2.742E+O0   2.030E+O0   3.345E+o0   3.2L7E+O0hn61~IIB*I*  SRAC-FPGS DATA  I,.*.******
B6D02 06003 ObG05 06G03 U6G07 07C03 U7COL 07C07 O? Coo 071101 07tlo5
00311 00312 00313 0031L 00315 00316 00317 00310 00319 00320 NO OATA
OUIINUP  XFIHA   8.920E-01  7.450E-01  1.633E+O0   2.261E+O0  i.566E+O0   3.IIIE+OO  3.309E+O0  3.S4L~+O0   3.605E+O0   L.062C+O0
OUllNUP  t4U0/T   0.300E~03   6.900E+03   1.540E+OL  2.130E+OL   i.470E+OL  2.9SOE+OL   3.220tI+0/,  3.370E+OA   3./.i5E+OL   3.U5/.E+O/.
lNIT.u-2>L X  2.900E-02   2.900E-02   2.900E-02   2.900E-02   2.900E-02   3.000E-02   3.000E-02  3.000E-02   2.999E-02   2.9LIJE-02
INIT.u-235 X  3.2LOE+O0   3.2LOE+O0   3.2L3E+O0   3.2L3E+O0  3.2L3E+O0  3.250E+O0  3.250E+O0  3.250E+O0  3.25011+00   3.L57C+O0
INIT.U-236 X 2.1OOE-O2 2.1oOE-O2  1.tOOE-02 1.1OOE-O2  i.100E-02   3.300E-02   3.300E-02  3.300il-02   3.296E-02  2.21OE-O2
IIJIT.u-230  X  9.670EI01  9.670E*01   9.672E+01   9.672E+01   9.672E+01   9.669E+01   9.669C+01   9.6.59E+01   9./I69c+Ol   9.6/,9E+ol
fltJL.U-23L   X  2.600E-02 2.700E-02  2.LOOE-02  2.200E-02   2.400E-02  2.1OOE-O2  2.000E-02   2.000E-02   1.9971Z-02   1.905C-02
FINL.u-235 X  2.30iE+O0   2.507E+O0   1.019E+O0   1.L32E+O0   1.065E+O0   1.029E+O0   9.150C-01   0.570E-Oi   0.3L6E-01   7.900E-01
FllfL.u-236  X  1.910E-01  1.660E-Oi  2.060E-01   3.550E-01   2.700E-01   L.  L30E-01  L.600E-01 L.600E-01   L.700E-01   5.000C-01
Flt/L.u-230  X  9.7LOE+OI  9.730E+OI  9.707E+01   9.019E+01   9.703E+01  9.051C+Oi   9.C.61E+OI   9.066E+OI   9.060E+OI   9.060E+01
PU-2>0 .X  1.290E-01  9.000E-02   L.000E-01  7.3LOE-01   3.700E-01   1.LOOE+OO   1.712E+O0   1.OLOE+OO  1.091E+O0   2.260E+O0
PU-219 X  0.301E+Oi  0.606E+01   7.420E+01   6.796E+01   7.495E+01  6.112E+oI   5.93iE+Ol   5.036E+01   5.002C+01   5.620E+OI
Pu-2<0 X  1.203E+OI  t.077E+Oi  1.691E+01  i.937E+Ol   1.659E+01   2.170E+01   2.221E+01   2.2L6E+01   2.255E+01   2.3/,5E+ol
PU-2LI  X  3,709[+00   2.066E+O0   7.207E+O0   9.440E+O0  6.919E+O0  1.132E+01  1.172E+01   1.191E+01   1.197E+01   1.192E+01
PU-242  X  3,160E-01  2.000E-01  1.27LE+O0   2.400E+O0   1.162E+O0  L.372E+O0   5.Of.2E+O0   5.AIOE+OO   5.560E+O0  6.166E+o0
Pu/u 3.962E-03   3.L23E-03   6.223E-03   7.7L6E-03   6.OLOE-03  9./,00E-O3   9.961C-03   1.022E-02   i.031i2-02   1.113C-02
NO-I(3 X  2.650E401  2.690E*01  2.L73E+01  2.33LE+01   2.AOOE+O1   2.1/.2E+Oi   2.003E+01  2.050E+01  2.037E+OI   1.967fi+ol
NO-ILL X  2.776E*OI  2.750E+OI   2.923E+01   3.037E+01   2.911E+01   3.105E+O1   3.233E+01   3.260E+01   3.270C+01   3.321E+01
ND-145 X  1.053E+01  1.062E+01  1.000E+O1  1.770E+OI   1.013E+01   1.71OE+O1  1.700C+01  1.690E+01   1.6061Z+01   1.6621Z}01
NO-lL6  X  1.513.E+O1  1.505E+01  1.559E+01  1.597E+01   1.555C+OI   1.653E+OI   1.671E+OI  i.61)lE+Ol   1.60511+01  1.71OE+OI
)JO-lLO X  8.LL2C+O0   0.414E+O0   0.5L6E+O0   0.635E+O0  0,536E+O0  0.7LOE+O0   0.703E+O0   0.00IE+OO  0.009E+O0   U.056C+O0
1/0-150 X  3.500E+O0   3./.70[+00   3.699E+O0   3.002E+O0  3.607E+O0  4.007E+O0   /..052C+O0   L.076E+O0   A.005E+O0   L.176E+O0
ltoiLfl/u 1.520L-OL  }.263E-OL 2.O1OE-OL  3.965E-OL   2.697E-OL   5.5LOE-OL   6.07LE-OL   6.37f.E-o/.  6.L9LII-OL   7.360E-oL
KR-03  X  1.30Lf~Ol   1.393E+OI  1.3L3E+Oi  1.299E+01   1.347E+01   1.2L7E+Ol   1.226E+01  1.215E+01   1.210iZ+Ol  I.l(IOC+O1
K17-OL  x  2.0L9E*OI  2.856EIOI   2.944F.+01   3.002E+Oi  2.930E+01  3.090E+Oi   3.I12E+01   3.132E+01  3.170C+Oi   3.173E+01
KR-05 X  5.lLOE+OO   5.148E+O0   L.909E+O0   L.902E+O0  L.910E+O0  ”L.7O5E+OO   L.702E+O0   L.700E+O0  L.699E+O0   L.66LE+O0
KR-OL X  5.252E$01  5.235E+OI  5.220E+01  5.207E+01   5.221E+01   5.190E+01  5.10LE+Oi   5.101E+O1   5.1OOE+OI   5.i69C+Ol
x[-131  x  1.035[  101  1.056E$OI  9.930E+O0   9.273E+O0  1.00IE+O1   0.702E+O0  0.450E+O0   0.3131?+O0  0.260E+O0   U.03UC+O0
XC-132   :  I,7Lc[   .01  1.7L9E*OI  1.060E+01  i.096E+Oi   1.06/.E+Ol   2.007E+01   2.023E+01   2.032E+01   2.036E+01  2.00LE+O1
Y.[-13L I  2.95L[$O\  2.984L+OI  2.964E+OI   2.902E+OI   2.97fIE+Ol   2.099E+OI   2.00IE+O1   2.071E+01   2.067E+01   2.072E+01
XE-136  X  4.261[+01  L.211E+01   L.17LE+01   L.270E+01   L.159E+01   L.216E+01   4.243E+01   /~.257E+Ol   L.263E+01   4.231E+01
u-232  G/IU  3.759E-09  2.590[-09  1.381E-00   2.767E-08   1.263E-00  6.169E-00  7.305E-00  O.IIAE-00  0.A12E-00   1.002E-07
NP-237   G/TU  7.LL9E+01  5.899E+01  1.751E+02  2.007E+02   1.646E+02   4.572E+02   5.00LE+02   5.367C+02   5./I7OC+O2   6.261Et02
[’u-236  G/TU  1.000E+30  1.000E+38   1.000E+38   1.000E+30   1.000E+30   1.000E+30   1.O.00C+30   1.000E+30   1.0001i+30   1.000c+30
A14-2LI  G/TU  L.042E+OI  2.698E+OI   1.299E+02   2.l16E+02  1.211E+02   3.275E+02   3.5/.OE+O2   3.607E+02   3.7L1E+02   L.097E+02
A112L2M   G/TU  1.000E+39  1.000E+30   1.000E+38   1.0ooE+30   1.000E+30   1.000E+30   1.000E+30   1.000E+30   1.000C+30   1.000c+30
AII-2L3  G/TU 3.92S[-01  1.7L8E-01  5.96LE+O0   2.looE+oi   5.029E+O0  6.199E+oi   O.IOOE+O1  9.1.10C+ol   9.923C+01   1.L20[+02
CM-2L2   G/Tu  6.213E-05   3.306E-05   1.025E-03   2.492E-03  9.050E-OL   6.LOLE-03   7.600E-03  0.201E-03   0.536E-03   1.023C-02
Cfl-2L3  G/TU  5.015E-OL  2.252E-OL   2.449E-02   0.L39E-02  2.065E-02   2.579E-01   3.322E-01   3.769C-01   3.951C-01   L.905c-oi
CM-24C   G/lU  1.313E-02  L.734E-03   7.450E-01  L.01.OE+OO   5.9L7E-01   1.097E+01   2.039EIOI   3.LOOE+O1   3.760E+01  7.1OACIO1
RU-106  1)0/GU I.11OE$OO  fl.010EI07   2.160EIO0   3.077E$O0   2.213CIO0   5.1/,OCIOO   5.902EIO0   6.3L3CIO0   6.51OE+OO   7.230EIo0
SO-125  110/GU  1.7L8EI07  1.L25E*07  3.145E+07   5.0i6E+07   3.175E+07   6.924E+07   7.7LOE+07  O.21OE+O7   0.395E+07   9.L01E+07
(S-134   00/GU  7.060E+07  5.LOOEIo7  2.LOOE+OO   L.750E+oo   2.2ooE+O0   o.070E+O0  9.570E+O0  1.O/.5E+O9   1.001E+09   1.201E+09
(s-137  DO/GU  9.i36E+08   7.599E*O0   1.603E+09  2.360E+09   1.610E+09   3.209E+09  3.607E+09  3.706E+09   3.079E+09   /..3751+09
CE-ILL   00/Gu  3.0L5E+08   2.5L3E+O0   3.521E+08   L.8L4E+O0  3.377E+O0  L.596E+O0   4.990E+O0   5.220E+O0   5.306E+ou   s.20LE+o0
EU-15L  00/GU  1.002E+07  7.050E+06   3.3L18E+07   6.306E+07  3.101E+O7   1.1.63E+O0   1.351E+O0   1.L59E+OU   l.SOIC+Oo   1.0L2E+o04
Ul m
06002 06003 J315G05 06603 06G07 07C03 07COL O? Co? O? Con 071101
00311 00112
071105
00313 00314 00315 00316 00317 00310 00319 00320 NO OATA
FT/ltiA X  8.960E-01  7.L60E-01   1.645E+O0   2.296E+O0   1.576E+O0  3.173E+O0  3.L67E+O0  3.631E+O0  3.696E+O0   L.165E+O0
FT  MwD/MTU   0.300E+03  6.900E+03   i.540E+04  2.130E+OL   1.L70E+OL   2.950E+04   3.220E+OL   3.370E+OL   3.L1SIS+04   3.OSLE+OL
1.U23L/lMA  X  2.900E-02  2.900E-02  2.900E-02   2.900E-02   2.900E-02   3.000E-02  3.000E-02   3.000E-02   2.999E-02   2.9LOE-02
1.U235/lHA  X  3.2L8E+O0   3.2LOE+O0   3.2L3E+O0   3.2L3E+O0  3.2L3E+O0  3.250E+O0  3.250E+O0   3.250E+O0   3.250E+O0   3.457E+O0
1.U236/IMA  X  2.IOOE-02  2.100E-02  1.iOOE-02  i.100E-02  1.1OOE-O2  3.300E-02  3.3ooE-02   3.300E-02   3.296E-02   2.210E-02
1.U230/lMA  X  9.670E+01  9.670E+01  9.672E+01   9.672E+OI   9.672E+OI  9.669E+01   9.669E+01  9.669E+Ot   9.669E+OI   9.6L9E+OI
F.U23L/ltlA  X  2.567E-02  2.671E-02   2.3L6E-02   2.133E-02   2.340E-02  2.014E-02   1.912E-02   1.900E-02   1.90CE-02   1.006E-02
F.U235/lMA  X  2.350E+O0   2.400E+O0   1.770E+O0   1.300E+O0   1.025E+O0  9.070E-01  0.746E-01   LI.175E-01   7.955E-01   7.400E-01
F.U236/lMA  X  i.005E-01  i.6L2E-01  2.796E-01  3.LL2E-01   2.720E-01  L.249E-Oi   L.397E-Ot   f..464E-O\   L.I.00E-01   f..oi>E-ot
F.U230/IMA  X  9.615E+01  9.62~.E+Ol   9.566E+01   9.520E+OI   9.571E+01  9.L49E+01   9.425E+01   9.412E+OI   9.L06C+01   9.353C+01
PU230/ltlA  X  5.0L5E-OL 3.31OE-OL  2.f.02ti-03  5.512C-03   2.23LIZ-03  1.353E-02   i.630E-02   i.793C-02   1.050E-02   2.393C-02
PU239/lMA  X  3.270E-01  2.91LE-01   4.5t3E-01   5.IOLE-01   L.429E-01   5.550E-Oi   5.6L7E-Ot   5.6071?-01   5.702E-01   5.929E-01
pu2/,o/lMA  x  /,.705E-02   3.6f,7E-02   1.029E-ol  1.455E-ol   ‘j.oo3E-02   i.973E-ol   2.l15E-Oi   2.lo9c-oi   2.216c-01   2.474c-01
PU2/01/lllA X  1.L51E-02  9.704E-03   L.30LE-02  7.095E-02  L.009E-02  1.029C-01   1.116E-01   1.161C-01  1.176E-01  1.257E-01
PU2L2/lMA  X  1.236E-03   6.772E-OL   7.7L9E-03   i.060E-02  6.866E-03  3.975E-02  1..000E-O2   5.200E-02   5./.7202o2   6.50f.E-02
PU/lMA X  3.911E-01  3.306E-Oi   6.003E-01  7.51OE-O1  5.909E-01   9.093E-01   9.521E-01   9.746E-01   9.020E-01   1.055E+O0
NOlL3/ltlA  X  L.72LE-02   3.99LE-02   7.971E-02   1.039E-01   7.691E-02  1.301E-01   1.377E-01   1.416E-01  1.L31E-01   1.5/09E-01
NOILL/lMA  X  L.93LE-02  L.003E-02   9.f.21E-02   1.352E-01   0.990E-02  1.935E-01   2.137E-01   2.252E-01   2.290E-01   2.616E-01
NOlL5/If4A  X  3.293E-02   2.765E-02   5.027E-02  7.1300E-02   5.604E-02  1.OLLE-01   1.12LE-01   1.160E-01  I.105E-O1  1.309E-01
NOlL6/lMA  X  2.609E-02   2.235E-02   5.025E-02  7.11OE-O2  L.007E-02  1.004E-01   1.105E-Oi   1.t61E-01   1.104E-Oi   i.3L7E-01
NOiLO/lMA  X  1.500E-.O2   1.2L9E-02   2.755E-02   3.0L4E-02   2.639E-02  5.31LE-02  5.006E-02   6.000E-02   6.190E-02  6.976E-02
NO150/lMA  X  6.221E-03   5.16f.E-03   1.192E-02  1.693E-02   1.1.iOE-02   2.L3/.E-O2   2.670E-02   2.016E-02   2.071E-02   3.209E-02
U/UO IN ATOM  9.071E-01   9.092E-01   9.775E-Ot   9.695E-01   9.703E-Oi  9.592E-01  9.5513E-01   9.539E-01  9.532E-01   9.470E-01
u/UO IN  WEIG  9.072E-01  9.093E-Oi   9.776E-01   9.697E-01   9.704E-01  9.594E-01  9.561E-01   9.5f.2C-01   9.535E-01   9.401E-01
f25/lliA  X  7.301E-01  6.250E-01   1.196E+O0   1.52iE+O0   i.157E+O0  1.071E+O0  1.969E+O0   2.019E+o0  2.03917100  2.249E+O0
020/lMA X  5.536E-01  4.553E-01   1.055E+O0   i.5211Z+O0   1.009E+O0  2.202E+O0  2.I.37E+o0   2.57LE+o0  2.L27c+o0   2.961c+O0
(f-F5)/lMA X  t.b59E-01  1.2iOE-01  ‘..LOLE-01  7.7LIE-01  4.102E-O1  1.302E+O0  1.f.90E+O0   1.612E+O0   1.65UE+O0   1.917C+O0
PU/(F-F5) X  2.350E+O0   2.790E+O0   t.357E+O0   9.702E-Oi   1.L13E+O0  6.904C-01   6.356E-Oi   6.01,6E-01   5.920E-01   5.50LE-01
025/IttA X  0.97(IC-01   7.682E-O\   1.L65E+O0   1.055E+O0   1.410E+O0  2.263E+O0  2.375E+O0  2.L32E+O0   2.L5LE+O0   2.700E+O0
026/!MA I- I. L75[-01-).L32E-Ot -2 .686E-Oi-3.332E-01-2 .610E-01-3.919E-01-L  .067E-01-4.13LE-01-/. .150E-01-4.593E-01
ALPIIA-U23S  2.29S[-0!  2.291E-01  2.245E-01  2.190E-Oi   2.255E-01  2.095E-01   2.066E-01   2.OLOE-01   2.OLOE-01   2.042E-01
u232  G/TUO  >.711E-09  2.562E-09   1.350E-08   2.603E-00   i.236E-00  5.919E-00  7.061E-00  7.743E-00   0.021E-00  1.026E-07
NP237   G/TUO  7.551E+01  5.836E+01  1.712E+02   2.722E+02   1.61OE+O2  /,.306E+02   L.061E+02   5.121E+02   5.223E+02   5.936E+02
PU236  G/lUO  9.872E+37  9.893E+37   9.776E+37   9.697E+3?   9.70LE+37  9.59LE+37  9.561E+37   9.542E+37   9.5>5E+37   9.f.0iE+37
AH21.I   G/TUO  3.990EIOI  2.669E+01  1.270E+02   2.052E+02   1.  I05E+023.1L2E+02   3.392E+02   3.51OE+O2   3.567E+02   3.00LE+02
AH2f.2M   G/TUO  9.072E*37  9.093E*37   9.776E+37   9.697E+37   9.70LE+37  9.59LE+37  9.561E+57   9.5.i2E+37   9.535E+37   9.L01E+37
AH2L3   G/TUO  3.075E-01  1.729E-01  5.830E+O0   2.OLLE+Oi   4.920E+O0  5.9L7E+01   7.02iE+Oi   0.979C+OI   9.L61E+OI   1.35LE+02
CH2L2  G/TUO  6.13L[-05   3.350E-05   1.002E-03   2.416E-03   0.055C-O/,   6.14LE-03  7.27LE-03  7.902E-03   0.139E-03   9.6991Z-03
CH2L3  G/TUO  L’.9SIE-OL  2.220E-04   2.39LE-02,   0.  I03E-02  2.020E-02   2./.E/.E-Ol  3.176E-01   3.596E-01   3.767E-01   L.726E-01
Ct42f.4  G/TUO  1.316E-02  L.603E-03   7.283E-01   3.925E+O0  5.0i9E-Oi   1.020E+Oi   2.71LE+OI   3.320E+OI   3.593E+01   6.735E+01
ITU106  00/GuO  i.10LE+OO  8.7L3E+07   2.307E+O0   3.759E+O0  2.165E+O0   L.931E+O0  5.643E+O0   6.053E+O0   6.215E+O0   6.05LE+o0
S0125  00/CUO  1.726E+07  i.LiOE+07  3.270E+07   4.064E+07   3.106E+O7   6.6L3E+07  7.LOOE+07   7.034E+07   0.005C+07   0.909E+07
cS134  00/GUO   7.7bOE+07  5.121E+07  2.424E+O0   J4.606E+08   2.231E+o0  7.750E+O0  9.150E+O0  9.972E+O0   1.031E+09   1.214E+09
CS\37  00/QJO   9.0i9E+O0   7.517E+O0   1.645E+09   2.296E+09   1.575E+09   3.156E+09  3.(1/t9E+09  3.613E+09   3.699E+09   /,.l/.OE+O9
CElf.4  OQ/wO  3.006E+O0   2.5i6E+08   3.LL2E*O0   4.697E+O0   3.30LE+O0  /.. L09E+O0   L.770E+O0   4.901E+O0  5.059E+OU   L.93f,E+O0
CU154  00/wO  9.892[+06   ~.97~EI06   3.293E~07   6.115E+07   3.03/,11+07  1.116E+O0   1.292E+O0   1.392C+OU   1.L31EIOU   1.7L6EIOUAppendix 7 Explanations of terms in Appendix  I-6
BURNUP %FIMA(FT/l MA), BURNUP MWD/T(FT MtiD/MTU)
IN IT. U-234 %, IN IT. U-235 %, IN IT. U-236 %, IN IT. U-238 %
FINL.U-234  %, FINL. U-235 %, FINL.U-23G %, FINL.U-238 %
I)U-238 %, PU-239 %, I’U-240 %, PU-241 %,  1’U-242 %
ND-143%, ND-lIt4 %, ND-\45 %, ND-\46 %, NB-148 %, ND-150%
KR-83 %, KR-84 %, KR-85 %, KR-86 %
XE-131 %, XE-132 %, XE-134 %, XE-136 %
Pu/u, ND-148/u
U-232  G/TU, NP-237 G/TU, PU-236 G/TU, AM-241 C/TU, AM-242M G/TU
AM-243 G/TU, CM-242 G/TU, CM-243 G/TU, CM-244 G/TU
RU-106 8Q/GU, SB-125  LIQ/GU, CS-134 8Q/GU, CS-137 BQ/GU
CE-144  BQ/GU,  EU-154  BQ/CU
1. U234/l MA %, 1. U235/l MA %, 1. U23G/l MA %, 1. U238/l MA %
F.U234/lMA %, F.U235/lMA %, F.U23G/lMA  %, F.U238/lMA%
PU-238/lMA %, PU-239/lMA %, PU-240/’ A
m 4 Pu-242/lMA %
ND-143/lMA %, ND-144/lMA %, NO-145/
ND-lIii3/lMA  %, ND-150/lMA %
PU/lMA %
U/UO IN ATOM, U/UO IN MEIG
F25/IMA  x, (F-F5)/IMA   x
D25/lMA  %, D2G/lMA  %,  028/lh!A  %
Pu/(F-l’5)
ALPIIA-U235
MA %, PU-241/lMA %,
MA %, ND-14G/lMA %,
U-232 G/TUO, NP-237 G/TUO, PU-236 G/TUO
AM-241,AM21i2M  G/TUO, AM-243 GITUO
CM-242, CM-243,C’4-2Lt4 G/TUO
RU-1OG BQ/GUO, SB-125 BQ/GUO, CS-134 DQ/GUO
CS-137  BQ/CUO,  CC-144  BQ/CUO,  EU-151i  BQ/CUO
Cooling times:  5 yenrs after dischflrgc of fuels
Burnup(XFIMA) nnd Burnup(MWd/t)
Isotopic rntio(cttom %) of initinl U(beforc irrndint ion)
Isotopic ratio(ntorn%) of U nfter irrn.dinted
Isotopic rntio(ntom%) of Pu nfter irrndention
Isotopic  rntio(~tonr%) of Nd after irr~dintion
Isotopic ratio(otom%) of Kr after irrfldiation
Isotopic  ratio(fitom%)  of Xe after irradiation
Atoms of Pu and Nd-148 per Atoms of U after irrndintion
Grnnjs of z2pU,p2~Np,psGPu,p41Am, p42mAm per ton U mfter irrnd.
Crnms of 
243Am,
242Cm,
243Cm,
244Cm  per ton U nfter irrad.
Activity  of ‘06Ru,12sSb, 134Cs, t37Cs per g U nftcr irrnd,
Activity(13q) of ‘44Ce,’64Eu  per g U nfter irrnd.
Atomic X of initinl U isotopes Pcr initinl heavy metnIs(U)
Atomic % of U isotopes nfter irrnd. per initinl henvy mctnls
Atomic  % of Pu isotopes nfter irrnd. per initinl hcnvY
metnls(U)
Atomic  % of Nd isotopes nfter irrnd. per initinl henvy
metnls(U)
Atomic  % of Pu ofter irrnd. per initinl heavy nletnls(U)
Rntio of U nfter irrnd. per initinl U ii) ntoms nnd weights
Fission ntoms(%) of 225U nnd others per initial henvy metnls
Depleted atoms(%) of 225U,236U,23nU  per initinl henvy mctnls
Atoms of Pu(%) per fission ntoms other thmn
 235U
Alphn vfilue(neutron  cnpture/fission) of 
235U
Grnms of 232U,237Np,236Pu per ton initin] ]}eavy rlletflls
Crams of 24’ Am,242rnAm,243Am per ton initial henvy nletnls
Crnms of 242Cm,243Cm,244Cm  per  ton initin] henvy m~tn]s
Activity  of 106Ru,’25Sb,134Cs per  g initinl henvy mctnls
Activity of  137Cs, ~44Ce, 15411u  per  g initiol henvy mclnls